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Indian Standard 

SPECIFICATION FOR 

MICROGRAPHIC METHOD FOR ASSESSING 

THE DISTRIBUTION OF CARBIDES IN TOOL 

STEELS AND BEARING STEELS USING 

REFERENCE PHOTOMICROGRAPHS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Bureau of Indian 
Standards on 20 June 1987, after the draft finalized by the Metallo- 
graphy and Heat Treatment Sectional Committee had been approved 
by the Structural and Metals Division Council. 

0»2 This standard has been prepared to serve as a guide for assessing the 
distribution of carbides in tool steels and bearing steels. 

0.3 The distribution of carbide is assessed by comparison with the 
reference photomicrographs given in Appendix A ( based on ISO 5949- 
1983 ). 

0.4 In the preparation of this standard, assistance has been derived 
from the following standards issued by the International Organization 
for Standardization ( ISO ): 

ISO 683/17-1976 Heat treated steels, alloy steels and free cutting 
steels — Part 17 : Ball and roller bearing steels 

ISO 4957-1980 Tool steels 

ISO 5949-1983 Tool steels and bearing steels — Micrographic 
method for assessing the distribution of carbides using 
reference photomicrographs. 

0.5 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



♦Rules for rounding off numerical values ( r0vised). 
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1. SCOPE 

1.1 This standard specifies the micrographic method for assessing the 
distribution of carbides in tool and bearing steels, with G levels between 
0*1 percent and 1*5 percent and a total content of alloy element less than 
or equal to 5 percent. The use of this method for other steels shall be 
subject to special agreement. 

2. PRINCIPLE OF THE METHOD 

2.1 The reference photomicrographs are divided into four main series* 
according to shape, dimensions and the distribution of carbides; 

a) Series NA relating to the distribution of carbides at grain 
boundaries in the annealed condition, 

b) Series NH relating to the distribution of carbides at grain 
boundaries in the quenched and tempered condition, 

c) Series LE relating to carbide streaking of enclosed shape. Only 
heavy carbide streaking is taken into consideration, and 

d) Series LD relating to carbide streaking of diffused shape. 

2»2 Each series is made up of 10 reference photomicrographs which 
represent the increasing levels of carbides. These photomicrographs are 
marked by the figures to 9, the figures increasing with the quantity of 
carbides. 

According to the series, these photomicrographs correspond to field 
sizes of: 

a) 008 mm observed at a magnification of I 000 for series NA\ 

b) 0*4 mm observed at a magnification of 200 for series NH^ and 

c) 0*8 mm observed at a magnification of 100 for series LE and LD. 

2.3 The characteristic number for the distribution of carbides is made 
up of the symbol of the series taken for reference and the number of the 
photomicrograph corresponding to the field observed. 

3. SAMPLING 

3.1 Samples are generally taken from rounds^ bars and wide flats. 
Sampling shall be carried out so that the surface to be examined coinci- 
des with the direction of greatest elongation of the steel so that it is 
possible to observe the carbides in the longitudinal direction, the surface 
observed being parallel to the metal fibre. In the case of assessment 
using series NA and JVi/, the surface examined may also be taken per- 
pendicular to the metal fibre, that is in a transverse section. 



*The symbols JV*i4, AH» XiK and /IjD are derived from the English terminology, as 
follows: N = net work, A ~ annealed condition, H ^ hardened condition, L ~ lines, 
E = enclosed share, D — diffused shape. 

4 
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3.2 In the absence of any indication in the Indian Standard for the 
product, the method of sampling in the case of rounds or bars may be 
that specified in Fig. 1. 

LONGITUDINAL TRANSVERSE 

SECTION SECTION 





(a) 





(b) 





(c) 

a) Bar of diameter or side <25 mm 

b) Bar of diameter or side 25 to 50 mm 

c) Bar of diameter of side > 50 mm 

Note — The distance ^a' is the subject of a special agreement. 

Fig. 1 Method of Sampling for Rounds and Bars 
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3.3 The polished surface of the sample used for assessing the distribution 
of carbides shall be approximately 100 mni^. Its position in the longitu- 
dinal or transverse section may vary depending on the aim of the 
examination and its selection, if it is not specified in the product standard 
or the order, is left to the discretijon of the manufacturer. 

3.4 The number of samples to be examined shall be specified in the 
Indian Standard for the product or, if it is not specified in the product 
standard, its selection shall be subject to special agreement. 

3.5 In all the evaluations, it is very important that the samples selected 
should be representative of the metal being studied. 

3*6 Comparative measurements can only be carried out on samples 
taken by the same method. 

4. PREPARATION OF SAMPLES 

4.1 In the case of assessment in accordance with series NA^ the condi- 
tions of annealing shall be specified in the product standard or shall be 
the subject of a special agreement. In the case of assessment in accord- 
ance with series NH, LE and ID, the samples shall be quenched and 
tempered. The heat- treatment conditions shall be those specified in the 
product standard. Holding time at the austenitizing temperature is 
dependent upon the section size of the sample and shall be sufficient 
to ensure complete austenitization of this sample. 

4.2 The sample is then polished in accordance with metailographic 
techniques; electrolytic polishing may only be used by agreement between 
the interested parties. The sample usually undergoes etching: 

a) Using picral for assessment of ~N'A series. 

p Picral : Ethanol 100 ml ( concentration "j 
L Picric Acid 2-4 g variable ) J 

b) Using nital ( solution of nitric acid with alcohol ) for assessment 
according to series MH, LE and LD, Picral may also be used. 

The etching shall be prolonged so as to show up the carbides clearly 
on a dark matrix for series jVH, LE and LD, 

5. ASSESSMENT OF DISTRIBUTION OF CARBIDES 

5.1 Method of Observation 

5.1,1 Microscopic examination shall be carried out solely by observa- 
tion using an eyepiece for the NA series. For series N'H, LE and ZZ), the 
examination shall be carried out either using an eyepiece or by projection 
microscopy. The method of observation selected shall be constant 
throughout the entire examination for series jV//, LE and LD. In the case 
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of series MA^ because of the 1 000 magnification, it is recommended 
that a preh'minary examination be carried out at 500 magnification in 
order to be able to minimize the number of fields to be examined at 
1 000 magnification. 

5.1.2 It is essential that the diameter of the visual field be that relating 
to the series used. Slight variations in magnification are of little 
importance as assessment is only an estimation of the volume of the 
carbides in proportion to the visual field. 

5.2 Actual Examination 

5.2.1 The polished surface shall be examined in the area specified in 
the product standard and each field o^ the area is compared with the 
reference photomicrographs of the series corresponding to the case being 
studied. If the product standard does not specify the area to be examin- 
ed, this shall be the subject of agreement between the interested parties. 

5.2.2 By special agreement, it is possible to carry out a partial 
examination only observing a reduced number of visual fields following 
a predetermined pattern. The number of fields observed and their 
distribution on the surface to be examined shall be the subject of prior 
agreement. 

5.2.3 The characteristic number of visual fields ( indicated on the left 
of the reference photomicrographs ) which best corresponds to the field 
examined shall be noted. 

6. EXPRESSION OF RESULTS 

€.1 Unless otherwise specified in the Indian Standard for the product, 
the following methods can be used for the expression of results: 

a) For series KA and NH : statement of average of the measure- 
ments; and 

b) For series LE and LD : statement of the characteristic number 
corresponding to the predominant worst field. 

7. TEST REPORT 

7.1 The test report shall state: 

a) Grade of steel; 

b) Nature of sampling method and the position of surface examined; 

c) Number of visual fields examined for series NA and NH\ 

d) Conditions of heat treatment, where appropriate; and 

e) Results of the examination. 
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